
8. (12%) An object at rest with mass m is dragged along a horizontal plane by a force acting along a rope attached to
the object so that the object remains at rest as Figure 4.
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Figure 4: Drag an object with 0 ≤ θ ≤
π

2
.

If the rope makes an angle θ with a plane, where 0 ≤ θ ≤
π

2
, then the magnitude of the force F will satisfy the

equation

µ(mg − F sin θ) = F cos θ,

where µ is a positive constant called the coefficient of static friction and g is the gravitational constant. For what
value of θ is F smallest?
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